Sphingosine modulation of cAMP levels and beating rate in rat heart.
Sphingolipids, especially as elements of the sphingomyelin signal transduction cycle, are thought to play a significant role as second messengers and modulators of events in heart muscle cells. A possible modulatory role of sphingosine in signal transduction in the beta-adrenergic pathway in the heart was examined. Neonatal rat cardiomyocytes were incubated with sphingosine and/or other agents after which cAMP levels and contraction rates were measured. Heart rate in anaesthetized rats was also measured before and after sphingosine injection in the jugular vein. Sphingosine caused a decrease in basal cAMP levels and diminished isoproterenol-induced increase in cAMP levels. These changes were dose- and time-dependent and showed a significant negative effect on signal transmission in the beta-adrenergic pathway in cardiomyocytes. Increase in cAMP intracellular levels by forskolin, which activates adenylcyclase, was not inhibited by sphingosine. A phosphodiesterase inhibitor was used in all experiments in which cAMP was measured excluding effects on cAMP breakdown. It was also demonstrated that sphingosine caused reduction in the beating rate of cultured cardiomyocytes and a dose-dependent reduction in heart rate of anaesthetized rats. The sphingosine-induced inhibition of bradycardic response of anaesthetized rats reached a maximum about 5-10 min after the onset of sphingosine administration and returned to normal within 60 min. Sphingosine may modulate the signal transmission of the beta-adrenoceptor pathway upstream of adenylcyclase in rat cardiomyocytes. This may contribute to the sphingosine-induced decrease in heart rate of rats in vivo.